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Description 

Suspension adjustment actuator 

apparatus 

Background of Invention 

[0001] The present invention relates in general to suspension ad- 
justers for handlebar-steered vehicles. More particularly, 
the invention relates to a suspension adjustment actuator 
apparatus that facilitates the selective adjustment of the 
suspension of a handlebar-steered vehicle repeatedly be- 
tween a first suspension setting and a second, user ad- 
justable, suspension setting. 

[0002] Handlebar-steered vehicles, and in particular bicycles, 

have increasingly relied upon hydraulic suspensions. For 
example, bicycles commonly feature a front suspension 
comprising a pair of hydraulic dampers attached to either 
end of the axle of the front wheel. Similar single damper 
configurations are used on rear suspensions. Such sus- 
pension systems have greatly enhanced the ride charac- 
teristics of bicycles and the variety of terrain that can be 


traversed. 

[0003] Some suspension systems are adjustable. For example, 
the suspension can be adjusted between a firmer setting 
(wherein the suspension is relatively rigid) and a softer 
setting (wherein the suspension is permitted a predeter- 
mined amount of travel). Certain systems permit "on the 
fly" adjustment by a rider during operation of the bicycle. 
Actuators have been developed to facilitate adjustment of 
suspension systems during operation of a bicycle by the 
rider. 

[0004] while such suspension systems have been developed, 

there have been drawbacks. For example, difficulties have 
been encountered with on the fly actuator systems. For 
example, prior art solutions often include an adjustment 
lever or selector that can be positioned to a plurality of 
discrete, predetermined factory settings. While multiple 
settings are permitted, it is often difficult for a rider to 
adjust the suspension to a desired setting on the fly; often 
a setting is inadvertently reached that is either too rigid or 
too soft. Moreover, with multiple possible settings, it be- 
comes difficult to quickly and repeatedly switch between 
two particular settings, typically, a desired firm setting, 
and a desired soft setting. Moreover, it is often difficult or 


not possible to vary the desired soft setting from the 
available factory presets. Even when some degree of user 
adjustment is provided, changes using the adjustment 
mechanism often undesirably affect all of the settings. 
Thus, an adjustment to one setting disrupts another set- 
ting. 

[0005] Moreover, prior art devices generally do not place the 
suspension actuator or control device in a position that 
permits comfortable, safe and fast operation by a rider 
with minimal effort and distraction. For example, certain 
solutions rely on user actuation at a location close to the 
suspension shock itself, remote from the customary posi- 
tion of a rider's hands on the handlebar. Thus, typically, a 
rider must remove one hand from the handlebar to oper- 
ate the actuator. Other solutions include a plurality of set- 
tings that are difficult to repeatedly operate during a ride. 
During a treacherous portion of a ride, improper suspen- 
sion adjustment may lead to loss of control and injury. 

[0006] Thus, it is an object of the invention to provide a suspen- 
sion actuator that can be switched between a first suspen- 
sion setting and a second variable suspension setting. 

[0007] | t j S another object of the invention to provide a suspen- 
sion actuator that permits rider adjustment of the second 


suspension setting, a given setting permitting a precise 
amount of suspension travel. 
[0008] These and other objects of the present invention will be- 
come apparent in light of the specification and claims ap- 
pended hereto. 
Summary of Invention 

[0009] The invention is directed to a suspension adjustment ac- 
tuator apparatus for use in adjusting the suspension of a 
handlebar-steered vehicle. In one aspect of the invention, 
the apparatus comprises a body, an actuator assembly 
and an actuator control assembly. The body is attachable 
to a handlebar of the handlebar-steered vehicle. The ac- 
tuator assembly includes a lever arm in pivoting engage- 
ment with the body about a pivot axis that is typically 
spaced apart from an axis of the handlebar. The lever arm 
is connected to a suspension adjustment cable. The actu- 
ator control assembly includes a locking assembly and an 
adjustment assembly. The locking assembly is associated 
with each of the body and the actuator assembly and is 
configured to prevent pivoting of the actuator assembly 
relative to the body in a first position corresponding to a 
first suspension setting. The adjustment assembly is like- 
wise associated with each of the body and the actuator 


assembly, and is configured to prevent pivoting of the ac- 
tuator assembly relative to the body in a second position 
corresponding to a second suspension setting. Advanta- 
geously, the second suspension setting is user adjustable 
through the adjustment assembly, independently of the 
first suspension setting. 
[0010] | n a preferred embodiment, the locking assembly further 
comprises a locking guide surface and a locking follower 
assembly. The locking guide surface is disposed on one of 
the actuator assembly and the body and includes a lock- 
ing region. The locking follower assembly includes a fol- 
lower pin and the follower actuator, the follower pin being 
capable of engagement with the locking region of the 
locking guide surface. The locking follower assembly is 
associated with the other of the actuator assembly and the 
body. The follower actuator includes the follower pin em- 
anating therefrom and is capable of disengaging the fol- 
lower pin from the locking region of the locking guide 
surface. 

[001 1] | n another embodiment of the invention, the locking fol- 
lower assembly further comprises a biasing member asso- 
ciated with the follower actuator. The biasing member is 
capable of biasing the follower pin into engagement with 


the locking region of the locking guide surface. Preferably, 
the locking guide surface is disposed on the lever arm of 
the actuator assembly and the locking follower assembly 
is associated with the body. 

[0012] | n another embodiment of the invention, the adjustment 
assembly further comprises an adjustment guide surface 
and an adjustment follower assembly. The adjustment 
guide surface is disposed on one of the body and the ac- 
tuator assembly. The adjustment follower assembly is dis- 
posed on the other of the body and the actuator assembly 
and includes an adjustment screw and an adjustment fol- 
lower. The adjustment screw includes a threadform dis- 
posed thereon. The adjustment follower includes a mat- 
ingly engaging threadform disposed thereon and a pin 
emanating therefrom. The adjustment follower is sub- 
stantially prevented from rotation relative to the other of 
the body and the actuator assembly, to in turn, facilitate 
translation of the adjustment follower relative to the ad- 
justment screw, upon rotation of the adjustment screw. 

[0013] | n 0 ne such preferred embodiment, the adjustment screw 
further includes an adjustment wheel associated there- 
with, wherein rotation of the adjustment wheel imparts 
rotation to the adjustment screw. Preferably, the adjust- 


ment guide surface is disposed on the lever arm of the 
actuator assembly and the adjustment follower assembly 
is associated with the body. 

[0014] | n one embodiment, the pivot axis of the lever arm is sub- 
stantially parallel with an axis of the handlebar, to in turn, 
facilitate the actuation of the lever arm with a thumb or 
other finger of a rider"s hand or any other portion thereof. 
In another such embodiment, the lever arm further in- 
cludes a cable securing assembly and an actuation tab. In 
one such embodiment, the cable moment arm created by 
the cable securing assembly and the pivot axis is smaller 
than the actuation moment arm created by the actuation 
tab and the pivot axis. 

[0015] | n another embodiment, the body includes an attachment 
assembly having a ring clamp capable of concentric posi- 
tion about a handlebar. 
Brief Description of Drawings 

[0016] The invention will now be described with reference to the 
drawings wherein: 

[0017] FIG. 1 is top plan view of the suspension adjustment actu- 
ator apparatus of the present invention, showing, in par- 
ticular, the apparatus mounted to a handlebar; 

[0018] FIG. 2 is a side elevational view of the suspension adjust- 


ment actuator apparatus of the present invention; 
[0019] FIG. 3 is a cross-sectional view of the apparatus of the 

present invention, taken generally about lines A-A of FIG. 

2; 

[0020] FIG. 4 is an exploded perspective view of the apparatus of 
the present invention, showing in particular, the compo- 
nents of the invention including a first side of the actuator 
assembly; and 

[0021] FIG. 5 is a perspective view of a second side of the actua- 
tor assembly. 
Detailed Description 

[0022] while this invention is capable of embodiment in many 
different forms, there is shown in the drawings, and will 
be described in detail, a specific embodiment, with the 
understanding that the present disclosure is exemplary of 
the principles of the invention and is not intended to limit 
the invention to the illustrated embodiment. 

[0023] it w i|| be understood that like or analogous elements and/ 
or components, referred to herein, are identified through- 
out the figures by like reference characters. In addition, it 
will be understood that the figures are merely schematic 
representations of a first embodiment of the invention, 
and that some of the components may have been dis- 


torted from their actual scale for purposes of pictorial 
clarity. 

[0024] a suspension adjustment actuator apparatus 10 is shown 
in FIG. 1 comprising a body 12, an actuator assembly 14, 
and an actuator control assembly 16. As shown in more 
detail in FIG. 4, the body 12 includes a housing 20 and an 
attachment assembly 22. In turn, the housing 20 includes 
opposing housing portions 30, 31 which are joined to- 
gether, for example, by fasteners 32, 34. The fastened 
housing portions 30, 31 collectively define a cavity 33. It 
will be understood that a number of different configura- 
tions are contemplated for the housing 20, and a number 
of different materials are contemplated, including but not 
limited to, metals, plastics, composites and the like. 

[0025] The attachment assembly 22 comprises a ring clamp 36 
and fastener 40. The ring clamp 36 shown includes a first 
end 38 connected to the housing portion 30 and a second 
end 39 that is unsupported to facilitate mounting of the 
actuator apparatus 10 onto the handlebar 100. While not 
required, in the embodiment shown, the ring clamp 36 is 
formed integral with the housing 20. As will be under- 
stood, the ring clamp 36 is preferably mounted coaxially 
onto the handlebars 100, preferably proximate a brake 


actuator and/or a gear shift actuator. Subsequently, a fas- 
tener 40 is tightened to secure the ring clamp 36 onto the 
handlebars 100. Of course, other assemblies for attaching 
the apparatus 10 to the handlebar are contemplated, in- 
cluding other releasable as well as permanent attachment 
assemblies. Additionally, it will be understood that the in- 
vention is not limited to a particular location or orienta- 
tion of the apparatus 10 on the handlebars 100. 

[0026] The actuator assembly 14 is shown in FIG. 4 as compris- 
ing a lever arm 24 which is pivotally retained or sand- 
wiched between the housing portions 30, 31 to permit 
pivotal motion about a pivot axis 44. Preferably, the pivot 
axis 44 is substantially parallel to and spaced apart from 
an axis 104 defined by the handlebars 100. Of course, 
other oblique angles and spaced relationships between 
the pivot axis 44 and handlebar axis 104 are contem- 
plated by the invention. The preferred arrangement facili- 
tates operation by the thumb or other finger of a rider"s 
hand, preferably without removing the rider's hand from 
the handlebars. Alternatively, any portion of the rider"s 
hand may be used to operate the apparatus 10. 

[0027] Lever arm 24 includes a cable securing portion 42 and 
preferably an actuator tab 46, including an extension 84 


to facilitate actuation by any digit or portion of a rider"s 
hand. The cable securing portion 42 is configured to re- 
tain one end of a control cable 102 (FIG. 1) which controls 
the operation of the suspension device (not shown). It will 
be understood that the control cable 102 is generally ten- 
sioned. More specifically, the cable securing portion 42 
includes an eyelet 80 for retaining said one end of the 
control cable 102. It will be understood that the cable 102 
is preferably threaded through the housing portions 30, 
31 and extends through the eyelet 80. Additionally, the 
lever arm 24 is fitted with a channel 82 that preferably 
positions the cable 102 onto the lever arm 24 and serves 
as a guide for the cable within the cavity 33. 

[0028] jo provide sufficient mechanical advantage for lever op- 
eration in the embodiment shown, the moment arm de- 
fined by the perpendicular distance between the cable se- 
curing assembly 42 and the pivot axis 44 is smaller than 
the moment arm defined by the perpendicular distance 
between the actuator tab 46 and the pivot axis 44. With a 
larger actuator tab moment arm, the force required by the 
user to actuate the lever arm 24 and change the suspen- 
sion setting, is further reduced. 

[0029] The actuator control assembly 16 is shown in FIGS. 1-5 


as comprising a locking assembly 26 and an adjustment 
assembly 28. It will be understood that the actuator con- 
trol assembly 16 is configured to facilitate rider position- 
ing of the lever arm 24 in a first position corresponding to 
a first suspension setting (in a preferred embodiment, a 
substantially rigid suspension setting with little travel), as 
well as facilitating rider positioning of the lever arm 24 in 
a second position corresponding to a second suspension 
setting (in a preferred embodiment, a softer setting than 
the first suspension setting wherein the suspension is 
permitted a predetermined amount of travel). In the em- 
bodiment shown, downward pivotal motion of the lever 
arm 24 by the rider locates the lever arm in the first posi- 
tion, while upward pivotal motion of the lever arm locates 
the lever arm in the second position. Additionally, in the 
embodiment show, the control cable 102 preferably bi- 
ases the lever arm 24 in the second position. 
[0030] it w i|| further be explained that the second position of the 
lever arm 24, corresponding to the second suspension 
setting, is infinitely adjustable by the rider within the 
range provided, such that a rider can pre-select, and sub- 
sequently re-adjust, the second suspension setting as de- 
sired. Advantageously, the rider can then easily switch or 


cycle between the first and second suspension settings. 
Moreover, the rider can cycle between these settings with 
minimal movement of the rider"s hand from its natural 
riding position on the handlebar. 

[0031] More specifically, the locking assembly 26 is shown in FIG. 
4 as comprising a locking guide surface 50 and a locking 
follower assembly 52. The locking guide surface 50 in- 
cludes a travel region 53 and a locking region 54. Prefer- 
ably, the locking region 54 comprises a detent or notch in 
the locking guide surface 50. Preferably, the locking guide 
surface 50 is disposed on a side of the lever arm 24. In 
the embodiment shown, the guide surface 50 is molded 
into the side of the lever arm 24. 

[0032] The locking follower assembly 52 is likewise shown in FIG. 
4 as comprising a follower pin 56, a follower actuator 58, 
and a biasing member 60. The follower pin 56 is prefer- 
ably disposed on the follower actuator 58. The follower 
actuator 58 is positioned within a bore 86 of the housing 
20 such that the follower pin 56 slidably interfaces with 
the locking guide surface 50. In the embodiment shown, 
the follower pin 56 also interfaces with the housing 20 to 
retain the follower actuator 58 within the bore 86. The bi- 
asing member 60 is provided within the bore 86 to bias 


the follower pin 56 against the guide surface 50 and into 
engagement with the locking position 54. Rider actuation 
of the biased follower actuator 58, which in the embodi- 
ment shown is in the form of a push-button, overcomes 
the force of the biasing member 60 to displace the fol- 
lower pin 56 away from the guide surface 50 and, specifi- 
cally, out of engagement with the locking position 54. In 
the embodiment shown, biasing member 60 comprises a 
coil spring 62. Of course, other biasing members and 
methods for biasing the follower pin 56 against the guide 
surface 50 are contemplated. Although in the embodiment 
shown, the locking guide surface 50 is disposed on the 
lever arm 24 and the locking follower assembly 52 is as- 
sociated with the body 12, it is to be understood that in 
an alternative embodiment, the locking guide surface may 
be disposed on the body 12 while the follower assembly 
52 may be associated with the lever arm 24. 
[0033] The adjustment assembly 28 is shown in FIGS. 4 - 5 as 
comprising an adjustment guide surface 64 and an ad- 
justment follower assembly 66. In the embodiment 
shown, the adjustment guide surface 64 is disposed on 
the lever arm 24. The adjustment follower assembly 66 
comprises an adjustment screw 68 and an adjustment fol- 


lower 70. The adjustment screw 68 includes a threadform 
74 and an adjustment wheel 76 attached to an end of the 
adjustment screw. 
[0034] The adjustment follower 70 is shown in FIG. 4 as compris- 
ing a pin 78 and a carrier 81. The carrier 81 includes a 
threadform (not shown) configured to matingly engage 
the threadform 74 of the adjustment screw 68. The ad- 
justment follower 70 is configured to translate but not ro- 
tate, preferably within a bore 88 of body 12, while the ad- 
justment screw is configured to rotate by not translate 
within the same bore 88, such that as the adjustment 
screw 68 is rotated, follower 70 translates along the ad- 
justment screw, and in turn, along the bore 88. The ad- 
justment guide surface 64 is configured to contact the pin 
78 of the adjustment follower 70 when the actuator as- 
sembly 14 is in the second position. The position of the 
adjustment follower 70 within the bore 88 of the body 12 
can be variably adjusted by the rider by rotating the ad- 
justment screw 68 to a desired second position of the 
lever arm 24, and in turn, a desired second suspension 
setting. 

[0035] The operation of the apparatus 10 will be described with 
the lever arm 24 initially positioned in the first position 


corresponding to the first suspension setting. The fol- 
lower pin 56 is biased into engagement with the locking 
position 54 of the locking guide surface 50 to retain the 
lever arm 24 in the first position. So positioned, the lever 
arm 24 is prevented from pivoting about pivot axis 44 and 
the suspension is locked in the first suspension setting 
wherein the suspension device is preferably substantially 
rigid, providing little to no suspension travel. While in this 
substantially rigid setting, the rider"s pedaling energy is 
most efficiently transmitted to the pedals, with little to no 
rider energy being wasted in the bobbing motion of the 
bicycle. It will be understood that certain safety features 
of the suspension device, for example a bypass valve, may 
remain functional when the suspension is in the firm set- 
ting. In other words, the suspension may instantaneously 
become non rigid to absorb a large jarring impact on the 
suspension in the interest of rider safety, and to prevent 
permanent damage to the suspension device. 
[0036] while riding, the rider may adjust the suspension from the 
first suspension setting to a softer second suspension 
setting, where a predetermined amount of suspension 
travel is permitted. To change the setting, the rider merely 
depresses the follower actuatorin this embodiment, push- 


button 58to disengage the follower pin 56 from the lock- 
ing region 54 of the guide surface 50. Once disengaged, 
the tensile force of the cable 102 pivots the lever arm 24 
about pivot axis 44 away from engagement of the follower 
pin 56 with locking region 54, and into contact of the ad- 
justment guide surface 64 with the mating pin 78 of the 
adjustment follower 70, thereby placing the lever arm 24 
in the second lever position. The biasing force of the cable 
102 maintains the lever arm 24 in the second lever posi- 
tion, and in turn, the second suspension setting. 
[0037] should the rider wish to return to the first suspension set- 
ting, he merely pushes the actuator tab 46 of the lever 
arm 24 with any digitpreferably with the thumb — or any 
portion of his hand, to pivot the lever arm 24 in the oppo- 
site direction until the follower pin 56 is once again firmly 
engaged in the locking position 54. As the lever arm 24 
pivots about axis 44, the follower pin 56 travels along the 
travel region 53 of the locking guide surface 50 until 
reaching the locking region 54. At such time, biasing 
member 60 biases the follower actuator 58, and in turn, 
the follower pin 56, into engagement with the locking re- 
gion 54. The lever arm 24, now securely locked in the first 
position, is prevented from further pivoting to maintain 


the first suspension setting. Advantageously, this suspen- 
sion change can be accomplished quickly, with little rider 
effort, without moving the rider"s hand from the handle- 
bar, and without diverting the rider"s attention from the 
terrain in front of him. As a further advantage, the rider is 
able to adjust the second suspension setting to any de- 
sired setting. In particular, by rotating the adjustment 
screw 68 to translate the pin 78 of the adjustment fol- 
lower 70 along the adjustment screw such that the pin 78 
contacts the adjustment guide surface 64 in a new loca- 
tion, thereby bringing the lever arm 24 to rest in a differ- 
ent second position corresponding a new second suspen- 
sion setting. By reversably rotating the adjustment wheel 
76, the rider may selectively adjust the desired second 
position of the lever arm 24 and in turn, the second sus- 
pension setting. The farther from the first position that 
the rider locates the second position of the lever arm 24, 
the softer the suspension setting. The rider may rotate the 
adjustment wheel 76 to the desired second suspension 
setting while the lever arm 24 is in the first position, or 
alternatively, while the lever arm is in the second position. 
[0038] while this invention has been described by reference to a 
preferred embodiment, it should be understood that nu- 


merous changes could be made within the spirit and 
scope of the inventive concepts described. Accordingly, it 
is intended that the invention not be limited to the dis- 
closed embodiment, but that it have the full scope per- 
mitted by the language of the following claims. 


